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Abstract 

Background: The family environment is important for explaining individual health behaviour. While previous 
research mostly focused on influences among family members and dyadic interactions (parent-child), the purpose 
of this study was to develop a new measure, the Family Health Climate Scale (FHC-Scale), using a family-based 
approach. The FHC is an attribute of the whole family and describes an aspect of the family environment that is 
related to health and health behaviour. Specifically, a questionnaire measuring the FHC (a) for nutrition (FHC-NU) 
and (b) for activity behaviour (FHC-PA) was developed and validated. 

Methods: In Study 1 (N = 787) the FHC scales were refined and validated. The sample was randomly divided into 
two subsamples. With random sample I exploratory factor analyses were conducted and items were selected 
according to their psychometric quality. In a second step, confirmatory factor analyses were conducted using the 
random sample II. In Study 2 (N = 210 parental couples) the construct validity was tested by correlating the FHC 
to self-determined motivation of healthy eating and physical activity as well as the families' food environment and 
joint physical activities. 

Results: Exploratory factor analyses with random sample I (Study 1) revealed a four (FHC-NU) and a three (FHC-PA) 
factor model. These models were cross-validated with random sample II and demonstrated an acceptable fit 
[FHC-PA: x 2 = 222.69, df = 74, p < .01 ; //df = 3.01 ; CFI = .96; SRMR = .04; RMSEA = .07, CI .06/.08; FHC-NU: / = 278.30, 
df = 113, p<.01,x 2 /df=2.46, CFI = .96; SRMR = .04; RMSEA = .06, CI .05/.07]. The perception of FHC correlated 
(p < .01) with the intrinsic motivation of healthy eating (r = .42) and physical activity (r = .56). Moreover, parental 
perceptions of FHC-NU correlated with household soft drink availability (r = — .31 ) and perceptions of FHC-PA with 
the frequency of joint physical activities with the child (r = .51). These patterns were found on the intraindividual 
and interindividual level. 

Conclusions: Two valid instruments measuring the FHC within families were developed. The use of different 
informants' ratings demonstrated that the FHC is a family level variable. The results confirm the high relevance of 
the FHC for individuals' health behaviour. The FHC and the measurement instruments are useful for examining 
health-related aspects of the family environment. 
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Introduction 

A person's choice of the type of activity performed during 
leisure time (regular exercises or playing on the PC) or the 
type of food consumed every day (healthy foods or 'empty 
calories') is determined by the person's cognition, emotion, 
motivation, and volition. However, according to Bandura's 
Social- Cognitive Theory this behaviour can only be ex- 
plained by also considering the interaction of personal, be- 
havioural, and environmental factors [1]. The individual 
does not live in a vacuum: the individual's behaviour, his 
or her motives, emotions and cognitive processes and his 
or her social and physical environment are interrelated. 
Therefore, the present study focuses on the family as an 
important social environmental dimension that shapes the 
individual's health behaviour and has a lasting effect [2]. 

Family as environmental factor 

To date, family research has mostly focused on the influ- 
ence among family members, especially on the inter- 
action between dyads and the parent-child relationships 
[3,4]. This becomes particularly apparent in the context of 
health behaviour: extensive research on parental influences 
on children's and adolescents' behaviour has shown that 
parents play an important role in the development of a 
healthy lifestyle [5-8]. Important mechanisms regarding 
nutrition and activity behaviour include direct influences 
such as modelling, monitoring, support, and encourage- 
ment [9-18], and indirect influences through parenting 
styles or parent-child bonding [19-24] and via effects on 
attitudes, values, self-efficacy-beliefs, self-control abilities 
or self-esteem [25-27]. However, family influences re- 
garding a healthy lifestyle are not limited to the parents 
influencing their children: the members of a family are 
interdependent and exert an enduring and reciprocal in- 
fluence on each other [3] . Using a systems metaphor for 
understanding families, a family is more than the sum 
of its parts and has properties that do not only reflect, 
but even go beyond the added-up characteristics of the 
single family members. This approach is illustrated in 
the theoretical framework of the Model of Family Recip- 
rocal Determinism [6,28] . A family is a group of individ- 
uals and all members of this group have specific 
motives, affects, and behaviours. The individuals within 
a family interact with and reciprocally influence each 
other. These interactions take place over an extended 
time period and with a high frequency and constitute a 
'family system' representing an essential component of 
the family environment. 

Family climate 

According to the family-as-system approach, the crucial 
questions are how the family environment influences the 
individual's health behaviour and how this influence can 
be described. It is proposed that a specific aspect of the 



family members' interrelationships shapes the individ- 
uals' activity and eating behaviour, and this aspect has 
been termed 'climate'. 

The climate concept consists of an aggregation of col- 
lectively shared opinions, attitudes, feelings, and behav- 
iours that characterize life in a social setting [29,30]. 
Climate can be considered as attribute of a specific so- 
cial setting rather than that of single members of this 
setting [29,31]. However, the psychological climate is 
commonly used as a property of the individual [32]. 
Therefore, the climate can be analysed on the group 
level by aggregating individual scores [29,31] or the cli- 
mate perceptions can be analysed on the individual level 
[32]. Both levels of analysis are equally appropriate for 
the climate concept but must be selected depending on 
the purpose of the study. Carr et al. [33] and Parker 
et al. [32] suggested that the collective level of analysis is 
appropriate for studying outcomes in the organizational, 
school, or family level and the individual level of analysis 
is appropriate for analysing individual behaviour, individ- 
ual well-being, or individual performance. 

Moreover, molar (organizational climate [30], school 
climate [34], family climate [35]) and specific climate 
(safety climate [36], organizational health climate [37]) 
concepts have been described in the literature. The 
spectrum of the outcomes determines if a molar or a 
specific climate construct should be applied where spe- 
cific climates are predictive for specific outcomes [33]. 
Assuming climate as a determinant of health behaviour 
enables a close view on the climate construct. In the 
context of describing a family environmental dimension 
that shapes the individual health behaviour, the term cli- 
mate is seen as a specific attribute of the family judged 
by the individual. Therefore, the term Family Health Cli- 
mate is introduced. 

Family health climate (FHC) 

We propose to define the Family Health Climate as the 
shared perceptions and cognitions concerning health and 
health behaviour. It reflects the individual experience of 
daily family life, the evaluation of health-related topics and 
expectations with respect to typical values, behaviour rou- 
tines and interaction patterns within the family. The Family 
Health Climate serves as a framework for an individual's 
daily health behaviour. It is the basis of regulating health- 
related behaviours and provides references for valuing and 
interpreting their own behaviour and that of others. Hence, 
the Family Health Climate is an aspect of the family envir- 
onment that shapes the daily health behaviours of the fam- 
ily members, both within and outside of the family. 

Family health climate and health behaviour 

The main purpose of the Family Health Climate construct 
is to analyse the climate as a determinant of individual 
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health behaviour, such as physical activity and nutrition. 
The evaluation of the Family Health Climate reflects 
shared cognitions and perceptions concerning a healthy 
lifestyle within a family. A positive Family Health Cli- 
mate reflects that both being physically active and eat- 
ing healthy is a very important and integral part of a 
family's daily life. 

Therefore, the perception of the Family Health Cli- 
mate should be associated with the individual's cognitive, 
motivational, and behavioural variables, with interactions 
related to physical activity or nutrition within the family, 
and with routines in family life. It is assumed that valu- 
ing the Family Health Climate positively reflects that a 
healthy lifestyle is internalized, which implies that both 
regular physical activity and healthy eating habits are 
regulated highly autonomously. Therefore, positive cor- 
relations with intrinsic and identified motivation and a 
negative correlation with amotivation concerning the re- 
spective behaviour are assumed. Moreover, a positive 
perception of the Family Health Climate is expected to 
be associated with support between family members and 
with family meals and joint physical activities, too. 
Finally, healthy foods should frequently be available in 
the household whereas unhealthy foods should be less 
frequently available. 

As the perception of the FHC is assumed to represent 
a family-level variable, it is necessary to take into ac- 
count the individual perspective as well as the perspec- 
tive of interrelated family members. This implies that 
the perception of the FHC of one family member should 
be related to cognitive, motivational, and behavioural 
variables of another family member. 

The aims of this study were to develop a preliminary 
version of the Family Health Climate Scale (FHC-Scale) 
in successive steps (Pre-Study), to refine the FHC-Scale 
and to validate its factorial structure (Study 1), and to 
determine the scale's construct validity (Study 2) (for an 
overview see Additional file 1). All presented substudies 
were conducted within the research project 'EATMO- 
TIVE' funded by the Federal Ministry of Education and 
Research, Germany. 

Pre-study: item generation and development of the family 
health climate scale (FHC-scale) 

Because specific climate perceptions predict specific be- 
haviours [33] and eating and exercising - although they 
are health-related behaviours - are quite different behav- 
iours [38], the instrument comprises climate perceptions 
referring to these behaviours. The instrument assesses 
climate perceptions regarding daily eating and activity 
behaviour on the level of the individual. The individual 
rated statements concerning the whole family and was 
treated both as an observer and as a part of daily family 
life. Individuals were asked to state how health and 



health behaviours were valued within the family and how 
important these aspects are in daily life. Respondents were 
not asked to report their own behaviour or to communi- 
cate any personal feelings, and none of the questions were 
formulated in the first person. This approach is similar to, 
for instance, the measure of 'Family Quality of Life' [39] 
or the 'Familienklimaskalen fur Jugendliche' [40] . 

The items were selected considering both the con- 
struct definition and previously developed measures of 
related constructs such as 'family climate' or 'family en- 
vironment' [34,41-44] or 'organizational health climate' 
[37,45]. The items are assumed to reflect typical aspects 
of the social setting 'family' (e.g. communication, time 
together, encouragement of individuals, connectedness) 
and represent affective, cognitive, and instrumental facets 
of the family environment [31]. Considering the specificity 
of different health behaviours, the instrument comprises 
two separate scales: the Family Health Climate for Physical 
Activity (FHC-PA) and the Family Health Climate for Nu- 
trition (FHC-NU). A first preliminary version consisted of 
46 items for physical activity and nutrition. 

An expert rating (n = 5) and a novice rating (n = 26) 
were conducted, and redundant items as well as items that 
did not fit the construct definition were removed. In the 
FHC-PA and FHC-NU Scale 26 and 22 items, respectively, 
were eliminated. Several items were rephrased. 

Subsequently, the two scales with the remaining 20 
(FHC-PA) and 24 (FHC-NU) items were psychomet- 
rically tested in two independent studies. In Study A 
N = 479 (70.8% female; age: M = 40.70, SD = 11.14, 
range 19 to 64 years) employees of the University of 
Konstanz (recruited via mail) completed the question- 
naire. In Study B N = 167 families were recruited in 7 
schools. All families comprised at least one child and 
one parent in the same household. Questionnaires 
from n = 167 children and n = 217 parents (51.6% fe- 
male; age: M = 45.28, SD = 5.17, range 33 to 61) were 
available. For the subsequent explorative analyses only 
the data of the parents were used. The factorial struc- 
ture was examined with exploratory factor analyses 
(principal axis factoring with oblique Promax rotation) 
indicating multidimensionality of both scales. Non- 
fitting items (FHC-PA 3 items, FHC-NU 4 items) were 
removed based on the following criteria: factor load- 
ing < .40, cross-loading > .30, communality < .30 and 
corrected item-scale correlation < .30 [46]. In the next 
step the instrument was extensively modified. Consid- 
ering construct definition and multidimensionality of 
the scales, 13 (FHC-PA) and 10 items (FHC-NU) were 
added to create a sufficiently large item pool for ex- 
plorative analyses and scale refinement in the subse- 
quent step. The resulting version comprised 30 items 
for FHC-PA and FHC-NU, respectively. (Supplemen- 
tary material is available from the authors). 
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Study 1: refinement and validation of the factorial 
structure 

Study 1 was conducted to explore the factorial structure, to 
refine the scale, and to cross-validate its factorial structure. 

Methods 

The study conformed to the Declaration of Helsinki and 
the ethics guidelines of the German Psychological Society. 

Participants 

Participants were volunteers from the community who 
were asked to fill in either a paper-and-pencil or an on- 
line version of the questionnaire. Whereas from the 
former written informed consent was obtained, the latter 
agreed to participate in the study by answering the ques- 
tions after being presented the same informed consent 
in the preamble of the survey. Overall, 787 participants 
completed the questionnaire with the FHC-Physical Ac- 
tivity Scale and the FHC-Nutrition Scale. The partici- 
pants' mean age was 48.5 years (SD = 11; range 18 to 
69 years), and 51% were female. 691 (87.8%) of the par- 
ticipants lived in a partnership at the time of the study 
and 725 (92.1%) had at least one child living in the 
household. Two-hundred and ninety-six (37.6%) partici- 
pants had a university-entrance diploma ('Abitur'). 

Measures 
Demographics 

Age, gender, and number of children were assessed by 
single questions. Marital status was dichotomized into 
'living alone' and 'living in a partnership/marriage'. Edu- 
cation level was assessed by asking for the highest school 
qualification. According to the German school system 
the categories ranged from 'no qualification' to 'univer- 
sity-entrance diploma' ('Abitur'). 

Family health climate 

The FHC-PA and the FHC-NU were assessed with the 
first version of the FHC-Scales. The items were intro- 
duced with the item stem 'In our family...', and answers 
were given on a four-point rating scale (0 = 'definitely 
false', 1 = 'rather false', 2 = 'rather true', 3 = 'definitely 
true'). The FHC-PA and the FHC-NU Scale both con- 
sisted of 30 items. The FHC-PA Scale contained items 
like '...we enjoy our time as a family doing physical ac- 
tivity (e.g. bike tours, hikes)' or '...we make a point of 
being physically active during everyday life'. The FHC- 
NU Scale consisted of items like '...everybody enjoys 
having meals together', or '...we talk about how to eat 
healthfully'. 

Data analysis 

The data set was randomly divided into two samples. 
The first random sample (random sample I) was used to 



conduct exploratory factor analyses with SPSS 21* using 
principal axis factoring with oblique Promax rotation 
[47,48]. Separate analyses were carried out for the phys- 
ical activity scale and the nutrition scale. 

Confirmatory factor analyses were performed with AMOS 
21* using the maximum-likelihood method with second 
random sample (random sample II). The commonly 
recommended fit indices j 2 /df, CFI, SRMR and RMSEA 
were used to assess the goodness of fit. A good fit is indi- 
cated by 0</7df<2, .97<CFI<1, 0<SRMR<.05 and 
RMSEA <. 05, while values 2<//df<3, .95<CF<.97, 
.05 < SRMR < .10 and .05 < RMSEA < .08 indicate an ac- 
ceptable fit [49]. 

The measurement invariance was tested using multi- 
group analyses. Both the chi-square difference statistic for 
testing invariance and the recommendations of Chen [50] 
were used. For loading invariance, Chen recommended 
for sample sizes of N > 300 with equal sample sizes that a 
change in CFI > -.010 with a change in RMSEA > .015 or 
a change in SRMR > .030 indicates non-invariance [50]. 

Less than 5% of values for all variables were missing. 
Missing data were imputed using the Expectation Ma- 
ximization algorithm in SPSS 21* after checking that 
missing values were completely at random using Lit- 
tle's MCAR test [51]. Item distributions were inspected 
for multivariate normality. Skewness and excess of all 
items were below the thresholds of 2 and 7, respec- 
tively, as suggested by Curran, West, and Finch [52]. 
Multi-group analyses were conducted to test measure- 
ment invariance. 

Results 

Exploratory factor analysis and refinement of the 
FHC-scales 

Exploratory factor analyses were used to explore the la- 
tent structure. For both item sets, the requirements for 
exploratory factor analysis in this sample were fulfilled 
(FHC-PA: Kaiser-Meyer-Olkin = .96, Bartlett's test of 
sphericity /(325) = 7222.00, p < .01; FHC-NU: Kaiser- 
Meyer-Olkin = .95, Bartlett's test of sphericity ^(325) = 
7027.59, p < .01). There were no correlations above .85 
between any pair of items. For the FHC-PA Scale, the 
Kaiser-criterion (eigenvalue > 1) yielded four factors 
with eigenvalues greater than one. Parallel Analysis of 
the eigenvalues suggested three factors, and a MAP 
Test suggested four factors. For the FHC-NU Scale, 
Kaiser-criterion suggested three factors, parallel ana- 
lysis and MAP Test yielded four factors. Using the ini- 
tial factor solutions, items were removed step by step 
based on the following criteria: factor loading < .40, 
cross-loading > .30, communality < .30 and corrected 
item-scale correlation < .30 [46]. According to these 
criteria 16 items were removed from the FHC-PA Scale 
and 13 items were removed from the FHC-NU Scale. 
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Finally, three factors for the physical activity scale and 
four factors for the nutrition scale were extracted. 

FHC-physical activity scale 

The FHC-PA Scale consists of three factors: value (5 items, 
eigenvalue = 7.33), cohesion (5 items, eigenvalue = 1.55), 
and information (4 items, eigenvalue = 1.02). The three fac- 
tors accounted for 70.68% of the variance. The factor value 
consists of items reflecting the importance of being physic- 
ally active for the whole family. A high score implies that 
physical activity is part of family members' daily life. Cohe- 
sion covers joint physical activities and having fun together 
during these activities. The search, sharing, and use of in- 
formation related to sports and exercise is captured by the 
factor information. Table 1 shows the internal consistencies 
and the associated items with means, standard deviations, 
item-scale correlations and factor loadings for both random 
samples for the three factors (see also Additional file 2: 
German version of FHC-Scales). The factor loadings range 
from .58 to .90. All three factors showed good internal 
consistencies ranging from .81 to .91. 

FHC-nutrition scale 

The FHC-NU Scale consists of four factors: value (4 
items, eigenvalue = 6.84), cohesion (5 items, eigenvalue = 



2.70), communication (5 items, eigenvalue = 1.39) and con- 
sensus (3 items, eigenvalue = .92). The factors accounted 
for 69.67% of the variance. The FHC-NU Scale showed a 
different factorial structure. Similarly to the FHC-PA, the 
factor value captures the family's emphasis on a health en- 
hancing nutrition in daily life. Cohesion is reflected in 
common family meals and the importance of eating to- 
gether with other family members. In contrast to the 
FHC-PA Scale, there is no information factor but the fac- 
tors communication and consensus. The factor communi- 
cation encompasses that nutrition is a natural content of 
conversations and that family members support each 
other concerning a balanced diet. Consensus reflects that 
family members agree with each other in aspects related 
to daily eating behaviour. The internal consistency of 
the factors was good, ranging from .74 (consensus, 3 
items) to .90. The factor loadings ranged from .62 to .82 
(see Table 2). 

Cross-validation of the FHC-scales 

The factorial structure was cross-validated in random 
sample II using confirmatory factor analyses (CFA). Sub- 
sequently, the invariance of the model was tested using 
multi-group analyses with random samples I and II, 
women and men, and older (>50 years) and younger 



Table 1 FHC-PA - factors and item parameters for study 1 and study 2 

Factor Item* Sample 



Study 1 - sample I Study 1 - sample II Study 2 
(n = 389) (n = 398) (n = 210) 







In our family... 


M (SD) 


fit 


a 


M (SD) 


r it 


a 1 


M (SD) 


r it 


a 1 


Value 


[1] 


...we make a point of being physically active during daily life. 


1 .72 (.79) 


.75 


.69 


1.78 


(.78) 


.77 


.81 


1.96 


(.73) 


.69 


.73 


an = .91 


[2] 


...it is normal to be physically active on a regular basis. 


1 .84 (.82) 


./-'I 


.77 


1.92 


(.84) 


.76 


.80 


2.07 


(.80) 


.80 


.85 


a, -ii = .92 


[3] 


...it goes without saying that we exercise and are physically active 
on a regular basis. 


1 .75 (.87) 


.81 


.90 


1.86 


(.89) 


.85 


.89 


2.09 


(.88) 


.82 


.86 


a 2 = .90 


[4] 


...it is normal to be physically active in our leisure time. 


1 .80 (.76) 


.79 


.79 


1.92 


(.81) 


.84 


.89 


2.02 


(.86) 


.75 


.80 




[5] 


...we agree that physical activities are part of daily life. 


1.90 (.81) 


.73 


.70 


1.97 


(.80) 


.75 


.80 


2.02 


(.79) 


.73 


.78 


Cohesion 


[1] 


...we like being together during physical activities 
(e.g. bike tours, hikes). 


1.81 (.91) 


.66 


.75 


1.76 


(.89) 


.63 


.60 


1.97 


(.85) 


.71 


.67 


an = .90 


[2] 


. . . we enjoy exercising together. 


1 .45 (.88) 


.75 


.68 


1.51 


(-90) 


.73 


.78 


1.56 


(.85) 


.81 


.88 


am = .90 


[3] 


...we have fun doing physical activities together 
(e.g. bike tours, hikes). 


1.81 (.89) 


.78 


.83 


1.89 


(.90) 


.76 


.77 


2.00 


(.89) 


.// 


.74 


a 2 = .91 


[4] 


...we find it very pleasant to be physically active together. 


1 .64 (.84) 


.80 


.75 


1.68 


(.88) 


.80 


.89 


1.76 


(.84) 


.72 


.80 




[5] 


...we like spending time together in sports activities. 


1.56 (87) 


.82 


.88 


1.59 


(.87) 


.82 


.90 


1.69 


(.86) 


.84 


.90 


information 


[1] 


...we watch TV-programmes on physical activity and exercise. 


1 .30 (.84) 


.52 


.58 


1.40 


(.89) 


.67 


.72 


1.15 


(.96) 


.58 


.65 


a H = .81 


[2] 


...we explicitly look for the latest information on physical activity 
and exercise to stay up to date. 


1.12 (.80) 


.59 


.58 


1.16 


(.84) 


.69 


.80 


.97 


.80) 


.64 


.74 


a, -ii = .86 


[3] 


...we collect information (e.g. on the internet) on physical activity 
and exercise. 


1 .07 (.74) 


.72 


.88 


1.18 


(.78) 


.74 


.81 


.93 


.83) 


.71 


.81 


a 2 = .83 


[4] 


...we read newspaper or magazine articles on fitness, physical 
activity, and exercise. 


1 .40 (.85) 


.68 


.80 


1.42 


(.86) 


J A 


.80 


1.33 


(.88) 


.69 


.// 



M - means, SD - standard deviations, r it - corrected item-scale correlations, a - factor loadings of EFA, a 1 - factor loadings of CFA. 
*The German version of the FHC-Scale is shown in Additional file 2. 
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Table 2 FHC-NU - factors and item parameters for study 1 and study 2 

Factor Item* Sample 

Study 1 - sample I Study 1 - sample II Study 2 











(n = 


389) 






(n = 


398) 






(n = 


210) 








In our family... 


M (SD) 


r it 


a 


M (SD) 


r it 


a 1 


M (SD) 


fit 


a 1 


Value 


[1] 


...a healthy diet plays an important role in our lives. 


1.92 


(.78) 


.71 


.74 


2.01 


(.73) 


.69 


.76 


2.22 


(.74) 


.64 


.75 


an = .90 


[2] 


...we naturally pay attention to eating healthfully. 


1.86 


(.76) 


.80 


.78 


1.93 


(.73) 


.74 


.81 


2.10 


(.71) 


.70 


.79 


am = .88 


[3] 


...we routinely eat healthfully. 


1.93 


(.78) 


.76 


./I 


1.99 


(.70) 


.76 


.83 


2.22 


(.65) 


.67 


.75 


a 2 = .84 


[4] 


...it is normal to choose healthful foods. 


1.95 


(.78) 


.80 


.80 


1.98 


(.70) 


.73 


.80 


2.30 


(.67) 


.70 


.76 


Communication 


[1] 


...we are interested in articles (e.g. in magazines) on 
healthful nutrition. 


1.43 


(.85) 


.63 


./I 


1.51 


(.84) 


.62 


.66 


1.55 


(.92) 


.56 


.63 


ci H = .86 


[2] 


...we remind each other to pay attention to a healthful diet. 


1.65 


(.81) 


.66 


.69 


1.76 


(.78) 


.71 


.78 


1.73 


(.83) 


.66 


.75 


am = .86 


[3] 


. . . we talk about which foods are healthful. 


1.84 


(.84) 


.67 


.63 


1.95 


(-79) 


.66 


.75 


2.35 


(.78) 


.55 


.63 


a 2 = .82 


[4] 


...we support each other to refrain from unhealthful things. 


1.61 


(.74) 


.61 


.58 


1 .63 


(.75) 


.65 


.71 


1 .82 


(.82) 


.55 


.64 




[5] 


. . . we talk about how to eat healthfully. 


1.69 


(.85) 


.78 


.93 


1.73 


(.81) 


.75 


.81 


1.89 


(.83) 


.72 


.81 


Cohesion 


[1] 


...we appreciate spending time together during meals. 


2.46 


(.66) 


.71 


.75 


2.47 


(.66) 


.73 


.79 


2.65 


(.55) 


.75 


.85 


a H = .89 


[2] 


...everybody enjoys having meals together. 


2.42 


(.71) 


.71 


.74 


2.44 


(.64) 


.72 


.78 


2.63 


(.57) 


.64 


.66 


a HI = .89 


[3] 


. . .eating together is a part of our daily family life. 


2.30 


(.76) 


.78 


.82 


2.36 


(.73) 


.// 


.83 


2.64 


(.62) 


.61 


.65 


a 2 = .87 


[4] 


. . . we enjoy meals most when we sit at the same table. 


2.36 


(.73) 


.74 


.80 


2.39 


(.72) 


.72 


.76 


2.63 


(.58) 


.72 


.81 




[5] 


. . . we try to eat together as often as possible. 


2.38 


(.75) 


.70 


.// 


2.42 


(.73) 


.73 


.76 


2.68 


(.56) 


.75 


.82 


Consensus 


[1] 


. . . we rarely argue about food- or diet-related matters. 


1.99 


(.86) 


.48 


.62 


2.03 


(.90) 


.41 


.44 


1.90 


(.97) 


.33 


.39 


an = .74 


[2] 


...we agree on diet and nutrition. 


1.90 


(.79) 


.62 


.62 


1.88 


(.76) 


.63 


.88 


1.95 


(.77) 


.61 


.89 


am = .73 


[3] 


...we usually agree on meals and food choices. 


1.88 


(.77) 


.61 


.65 


1.93 


(.75) 


.65 


.81 


1.97 


(.84) 


.54 


.74 


a 2 = .67 































M - means, SD - standard deviations, r it - corrected item-scale correlations, a - factor loadings of EFA, a 1 - factor loadings of CFA. 



The German version of the FHC-Scale is shown in Additional file 2. 



(< 50 years) participants, respectively. Invariance across 
different groups is an indicator for measurement quality 
and validity. If the measurement model is equivalent the 
instrument measures the construct in the same way 
across different samples. The validity of a measure re- 
quires metrical invariance of the measurement model 
and equal factor loadings across different groups [53,54]. 

FHC physical activity 

Means, standard deviations, and item-scale correlations 
for random sample II are shown in Table 1. The fit indi- 
ces /= 222.69, df=74, p<.01; //df=3.01; CFI = .96; 
SRMR = .04; RMSEA = .07, CI .06/.08 indicated an ac- 
ceptable global fit for the assumed model. The model 
with factor loadings and factor correlations are shown in 
Figure 1. In random sample II, the factors were moderately 

interCOrrelated (r co hesion-information — -65, r*value-irLformation — -65, 

p < .01) except for cohesion and value with r = .81. 

Invariance tests with the model shown in Figure 1 indi- 
cate that the model is equivalent across different subsam- 
ples. Comparing samples I and II, the constraint of equal 
factor loadings did not reduce the measurement proper- 
ties, and the two models did not differ significantly (A\ 2 = 




Figure 1 FHC-PA - standardized factor loadings and 
interfactor correlations. 
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11.92, Adf=ll, p = .37). The fit indices for the uncon- 
straint and constraint models are shown in Table 3. The 
model with equal factor loadings across females and males 
did not differ from the unconstrained model (Ax 2 = 12.69, 
Adf=ll, p = .31). Across age groups both the uncon- 
strained model and the constrained model had an accep- 
table fit and did not differ in goodness of fit (Ax 2 = 13.27, 
Adf = 11, p = .28). 

FHC nutrition 

The means, standard deviations, and item-scale correla- 
tions for the random sample II are shown in Table 2. 
The latent factor structure of the FHC-NU is shown in 
Figure 2. The indices for the model indicate an acceptable 
fit Or 2 = 278.30, df=113, p<.01, //df=2.46, CFI = .96; 
SRMR = .04; RMSEA = .06, CI .05/.07). The factors were 
moderately intercorrelated (r = .37-.63, p < .01), except for 
the correlation between value and communication with 
r = .79. 

The model revealed invariance between the random 
samples. The fit for an unconstrained model with simul- 
taneous modelling of random samples I and II is accep- 
table (see Table 3). The constraint of equal factor loadings 
did not reduce the model fit (Ax 2 = 11.23, Adf =13, 
p = .59). Measurement invariance was confirmed for fe- 
males and males. The constrained model with equivalent 
factor loadings fitted the data as well as the unconstrained 
model (Ax 2 = 4.38, Adf =13, p = .99). An invariance test 
across age groups indicated that the factor loadings were 
equal for both the younger and the older participants. The 
constrained model fitted the data as well as the uncon- 
strained model (Ax 2 = 15.57, Adf = 13, p = .27). 

Study 2: construct validation of the final version 

A second study was conducted to investigate the con- 
struct validity by testing the assumed correlations be- 
tween FHC and cognitive, motivational, and behavioural 
variables from the individual perspective as well as from 
the perspective of interrelated family members. 

Methods 

Procedure 

Participants were recruited in twelve schools in the dis- 
trict of Konstanz, Germany. After making an appoint- 
ment with the schools' principals the classes were 
visited. The students were informed about the aims and 
requirements of the 'Family and Health-Study' and re- 
ceived an envelope with three questionnaires, one for 
themselves, one for their mothers, and one for their fa- 
thers. The students were asked to forward the question- 
naires to their parents. Within one week, the children 
and their parents completed the questionnaires and 
returned them to their teachers. The teachers collected 
the envelopes and gave them to the principals where the 



envelopes were picked up. The study conformed to the 
Declaration of Helsinki and the ethics guidelines of the 
German Psychological Society and written informed 
consents were obtained from the parents of the partici- 
pating students. 

Participants 

Three-hundred and nineteen families filled out the ques- 
tionnaires. Since the individual perspective as well as the 
perspective of interrelated family members was taken into 
account, a subsample of this cohort was used for ques- 
tionnaire validation. Families where child, mother, and 
father completed the questionnaires and currently live in 
the same household were included. The subsample con- 
sisted of 210 parents (210 mothers and 210 fathers). The 
women had a mean age of 45.1 years (SD = 4.3; range 34 
to 45 years). Sixty-five (31%) women had a university- 
entrance diploma ('Abitur') and 23 (11%) had an advanced 
technical college certificate ('Fachhochschulreife'). At the 
time of the study, 33 (15.7%) worked full-time, 141 
(67.1%) worked part-time, 2 (1%) were unemployed or re- 
tired, 2 (1%) were on parental leave, 23 (11%) were home- 
makers and 8 (3.8%) were freelancers. On average parents 
had lived for 18.5 years (SD = 6.08, range 1 to 35 years) in 
a joint household with their spouses. All parents had at 
least one child aged 12 to 24 years (M = 14.2, SD = 
1.6 years) that lived in the same household. The men 
had a mean age of 47.6 (SD = 6.7, range 21 to 74 years). 
Seventy-eight (37.1%) men had a university-entrance 
diploma ('Abitur') and 41 (19.5%) had an advanced 
technical college certificate ('Fachhochschulreife'). At 
the time of the study, 187 (89%) men worked full-time, 
7 (3.3%) worked part-time, 1 was on parental leave, 6 
(2.9%) were unemployed or retired, 4 (1.9%) were home- 
makers and 5 (2.4%) were freelancers. 

Measures 
Demographics 

Age, gender, and age of the children living in the house- 
hold were assessed by single questions. Marital status 
was categorized into 'living alone' and 'living in a part- 
nership/marriage in the same household' and 'living in a 
partnership/marriage not in the same household'. Educa- 
tion level was assessed by asking for the highest school 
qualification. According to the German school system 
the categories ranged from 'no qualification' to 'univer- 
sity-entrance diploma' ('Abitur'). Employment status was 
categorized in 'full-time! 'part-time! 'in parental leave', 
'homemakers! 'unemployed! 'retired! and 'freelancer'. 

Family health climate 

The final versions of both Family Health Climate Scales 
were used. The FHC-PA Scale consists of three subscales 
(value, cohesion, and information) and a total of 14 
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Table 3 Fit-Indices of the unconstraint and constraint models of the FHC-scale 



FHC-PA 




Samples 


Model 


x 2 


df 


P 


//df 


CFI 


SRMR 


RMSEA 


90% CI 


AIC 


(n 


= 389) & II (n = 398) 


Unconstrained 


327.809 


148 


<0Q1 


2.21 5 


.976 


.0316 


.039 


.034/.045 


507.809 






Constrained 


339.636 


159 


<.001 


2.136 


.976 


.0316 


.038 


.032/.045 


497.636 


men (n = 


385) & women (n = 401) 


Unconstrained 


352.809 


148 


<.001 


2.384 


.972 


.0389 


.042 


.036/.048 


532.809 






Constrained 


363.169 


159 


<.001 


2.284 


.972 


.0400 


.040 


.035/.046 


521.169 


< 50 (n 


= 424) & > 50 (n = 363) 


Unconstrained 


360.352 


148 


<.001 


2.435 


.971 


.0367 


.043 


.037/.048 


540.352 






Constrained 


373.557 


159 


<.001 


2.349 


.971 


.0386 


.041 


.036/.047 


531.557 


FHC-NU 


I (n 


= 389) & II (n = 398) 


Unconstrained 


490.796 


226 


<.001 


2.172 


.963 


.0409 


.039 


.034/.043 


718.796 






Constrained 


502.027 


239 


<.001 


2.101 


.964 


.0413 


.037 


.033/.042 


704.027 


men (n = 


385) & women (n = 401) 


Unconstrained 


508.458 


226 


<.001 


2.250 


.96 


.0443 


.040 


.035/.045 


736.458 






Constrained 


512.834 


239 


<001 


2.146 


.961 


.0446 


.038 


.034/.043 


714.834 


< 50 (n 


= 424) & > 50 (n = 363) 


Unconstrained 


517.825 


226 


<.001 


2.291 


.960 


.0431 


.041 


.036/.045 


745.825 






Constrained 


533.392 


239 


<001 


2.232 


.959 


.437 


.040 


.035/.044 


735.392 



items. The FHC-NU Scale is comprised of four subscales 
(value, cohesion, communication, and consensus) and a 
total of 17 items. The internal consistencies are listed in 
Tables 1 and 2. 

Self-determination 

Three scales of the German version of the Behavioural 
Regulation of Exercise Questionnaire 2 (BREQ-2) were 
used to measure self-determination of exercise: identi- 
fied (3 items, e.g. 'I value the benefits of exercise') and 
intrinsic regulation (4 items, e.g. 'I exercise because it's 
fun'), and amotivation (4 items, e.g. 'I don't see why I 




should have to exercise') [55]. The responses were 
scored on a 4-point scale ranging from 0 = 'not true' to 
3 = 'true'. The internal consistencies were acceptable to 
good for these subscales (intrinsic: a = .91; identified: 
a = .75; amotivation: a = .80). 

Self-determination of healthy eating was measured 
with three scales of the German version of the Regula- 
tion of Eating Behaviour Scale (REBS) [56]. Responses 
were scored on the same a 4-point scale as described 
above. The internal consistency for the scale identified 
motivation (4 items, e.g. 'I believe it will eventually allow 
me to feel better') was acceptable (a = .75). Coefficient 
alphas for the scales intrinsic motivation (4 items, e.g. 'I 
take pleasure in fixing healthy meals') and amotivation 
(4 items, e.g. 'I can't really see what I'm getting out of 
it') were low (a = .63 and a = .67, respectively). 

Routines - family meals and joint physical activities 

Family meals are an important behavioural routine in 
daily family life. The frequency of family meals was 
assessed by the question 'on how many days per week 
does the family have at least one joint meal per day'. Par- 
ticipants rated the frequency on a 5-point scale by indi- 
cating never, 1-2 times a week, 3-4 times a week, 5-6 
times per week or every day. The behavioural routine 'to 
do joint physical activities' was assessed by asking how 
often the spouses engage in physical activities together 
and how often they engage in physical activities with the 
child. The answers were given on a 5-point scale ranging 
from 0 = 'never' to 4 = 'very frequently'. 

Interactions - social support between family members 

Support of physical activity and healthy eating between 
family members was assessed with three questions each. 
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The participants rated how often they support their 
child to engage in physical activities (to eat healthy), 
how often they support their spouse, and how often they 
receive support from other family members. Answers 
were given on a 5-point scale ranging from 0 = 'not at 
all' to 4 = 'very frequently'. 

Availability of healthy and unhealthy foods 

Respondents were asked to rate how often healthy (fruits 
and vegetables) and unhealthy food items (soft drinks, fast 
food) are available in the household using a 5-point rating 
scale with the categories 0 = 'never', 1 = 'rarely', 2 = 'some- 
times', 3 = 'frequently' and 4 = 'always'. 

Data analysis 

Less than 5% of values were missing for all variables. 
Missing data were imputed using the Expectation 
Maximization algorithm in SPSS 21 s after checking that 
missing values were completely at random using Little's 
MCAR test [51]. Item distributions were inspected for 
multivariate normality. Skewness and excess of all items 
were below the thresholds of 2 and 7, respectively, as 
suggested by Curran, West, and Finch [52]. 

Results 

FHC physical activity 

The FHC-PA Scale was cross-validated with this sample 
[46,57]. The model fit was acceptable {/ = 285.80, df = 74, 
p < .01; //df = 3.86; CFI = .94; SRMR = .04; RMSEA = .08, 
CI .07/.09). 

Means, standard deviations, corrected item-scale cor- 
relations, and factor loading are listed in Table 1. 

All three subscales of the FHC-PA and the aggregated 
scale (FHC-PA agg) showed the hypothesized correla- 
tions with self-determined physical activity, joint activ- 
ities within the family and social support (see Table 4). 

Self-determination - individual 

The individual's perception of the FHC-PA is significantly 
correlated with individual self-determination (p < .01). The 
more positively the FHC-PA is perceived, the stronger in- 
trinsic (r fhc-pa agg = -56) and identified (r fhc-pa a gg = -52) 
motives regulate the activity behaviour and the less the 
persons are amotivated to exercise (r fhc-pa agg = -.28). 

Self-determination - interrelated family members 

Further analyses showed interindividual correlations 
within the parent dyads (p < .01). The more positively 
the mother values the FHC-PA, the higher the father 
rated his intrinsic (r fhc-pa agg = -38) and identified mo- 
tivation (r fhc-pa agg = -40) to exercise. The same pattern 
appeared for the perception of the FHC of the father 
and the self-determination of the mother. The more 
positively the father valued the FHC-PA the higher the 



mother rated her intrinsic (r fhc-pa agg = -48) and identi- 
fied motivation (r fhc-pa agg = 43). 

Joint activities and social support - individual 

The perception of the FHC-PA significantly correlated 
with the frequency of joint activities and social support 
between the family members (p < .01). A positive percep- 
tion of FHC-PA was associated with a higher frequency 
of joint activities with the child (r fhc-pa agg = -51) and 
the partner (r fhc-pa agg = -48), more support of the child 
(r fhc-pa agg = -32) and the partner (r fhc-pa agg = -35) 
and more received support from other family members 
(r fhc-pa agg = -35, see Table 4). 

Joint activities - interrelated family members 

The individual's perception of the FHC-PA also cor- 
related with the corresponding rating of the spouse 
(p < .01). A positive perception of the mother is associ- 
ated with more frequent joint activities with the spouse 
rated by the father (r fhc-pa agg = -26) and vice versa 

( r FHC-PA agg = -28). 

FHC nutrition 

The FHC-NU Scale was cross validated with the 
sample of Study 2. The fit was acceptable (jr 2 = 249.553, 
df = 113, p < .01; //df = 2.208; CFI = .956; SRMR = .050; 
RMSEA = .054, CI .045/.063). 

Means, standard deviations, corrected item-scale cor- 
relations, and factor loadings are listed in Table 2. 

The hypothesized relationships were found for the 
subscales and the aggregated scale (FHC-NU agg). 

Self-determination - individual 

The perception of FHC-NU was positively related to in- 
trinsic and identified motivation and negatively corre- 
lated to amotivation (p < .01, see Table 5). The more 
positively the FHC-NU was perceived, the higher was 
the self-determination of healthy eating (FHC-NU agg: 

'"intrinsic — *42, r identified — .47, r amo j-j vat j on — —.38). 

Self-determination - interrelated family members 

This correlation pattern was also found between the 
mother's perception of the FHC-NU and the father's self- 
determination and vice versa. If the FHC-NU was valued 
positively, the spouse rated his/her intrinsic or identified 
motivation as high and his/her amotivation as low 
(mother's FHC-NU agg and father's self-determination: 

'"intrinsic _ .25, ridentified — .32, p < .01, ramotivation — — -08, 

p = .20; father's FHC-NU agg and mother's self- 
determination: r intrinsic = .33, r identifi ed = .27, p < .01, 

r amotivation = - -17, P < .05). 
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Table 4 Correlations between FHC-PA and self-determination, joint activities, and support of physical activity 







Value 


Cohesion 


Information 


Aggregated 


Qplf-i-jptprminstinn 


I ntri n^ir 

II 1 LI II 1 J 1 v_ 


6? (< 001) 


45 (< 001) 


1A (< 001) 


56 (< 001 1 




Identified 


.60 (<.001) 


.36 (<.001) 


.27 (<.001) 


.52 (<.001) 




Amotivation 


-.35 (<.001) 


-.23 (<.001) 


-.08 (.114) 


-.28 (<.001) 


Joint activities 


With child 


.40 (<.001) 


.57 (<.001) 


.22 (<.001) 


.51 (<.001) 




With partner 


.46 (<.001) 


.45 (<.001) 


.19 (<.001) 


.48 (<.001) 


Social support 


Child 


.30 (<.001) 


.27 (<.001) 


.21 (<.001) 


.32 (<.001) 




Partner 


.32 (<.001) 


.29 (<.001) 


.16 (.001) 


.35 (<.001) 




Received 


.32 (<.001) 


.31 (<.001) 


.14 (.005) 


.35 (<.001) 



Joint meals and availability of vegetables and soft 
drinks - individual 

The perception of the FHC-NU correlated with the fre- 
quency of family meals and the availability of vegetables 
and soft drinks (p < .01). A positive perception was related 
to more frequent joint meals (r fhc-nu agg = -42), a higher 
availability of vegetables (r fhc-nu agg = -47) and a lower 
availability of soft drinks (r fhc-nu a gg = --38, see Table 5). 

Joint meals and availability of vegetables and soft 
drinks - interrelated family members 

These correlations were also found interindividually 
(p < .01). The more positively the mother valued the 
FHC-NU, the higher the father rated the frequency of 
family meals (r fhc-nu agg = -20) and the availability of 
vegetable (r fhc-nu agg = -32) and the lower he rated the 
availability of soft drinks (r fhc-nu agg = -.26). 

Social support - individual 

Finally, the perception of the FHC-NU was associated 
with the amount of social support the person gave and 
received (p < .01). The more positively the person 
valued the FHC, the more often she supported the 
spouse (r fhc-nu agg = -22) and the child (r fhc-nu agg = -24) 
and the more support she received from them 
(r fhc-nu agg = -16, see Table 5). 



Discussion 

Individual behaviour is embedded in a social context, and 
relationship factors influence health behaviour [58]. Thus, 
for explaining an individual's health behaviour the social 
environment needs to be considered. The family is the 
most stable and hence probably the most important social 
environment [2,59]. This study introduces a new approach 
to describing and measuring the influence of family on in- 
dividual eating and physical activity behaviour. The aim of 
this study was to develop a psychosocial construct that fits 
the family-as-system approach. We suggest that the Fam- 
ily Health Climate is a family level variable that affects the 
health behaviour of family members. Two scales were 
developed measuring the climate concerning healthy 
eating (FHC-NU Scale) and physical activity (FHC-PA 
Scale). The respondents are addressed as observers and 
as parts of their family and asked to state their percep- 
tion of the family as a whole. Both scales are multifa- 
ceted: the FHC-PA Scale reflects the factors value, 
cohesion, and information, and the FHC-NU Scale con- 
sists of the four factors value, cohesion, communication, 
and consensus. The psychometric quality of both scales 
was good, both scales showed an acceptable fit and 
measurement invariance across different samples. The 
relationships to relevant variables indicated good cons- 
truct validity at the intraindividual and interindividual level. 



Table 5 Correlations between FHC-NU and self-determination, food environment and support of healthy eating 







Value 


Cohesion 


Communication 


Consensus 


Aggregated 


Self-determination 


Intrinsic 


.32 (<.001) 


.18 (<.001) 


.48 (<.001) 


.15 (.002) 


.42 (<.001) 




Identified 


.41 (<.001) 


.18 (<.001) 


.47 (<.001) 


.20 (<.001) 


.47 (<.001) 




Amotivation 


-.37 (<.001) 


-.28 (<.001) 


-.26 (<.001) 


-.11 (.027) 


-.38 (<.001) 


Food environment 


Joint meals 


.20 (< 001) 


.33 (<.001) 


.10 (.042) 


.06 (.236) 


.24 (<.001) 




Availability vegetables 1 


.26 (<.001) 


.16 (.001) 


.22 (<.001) 


.14 (.006) 


.27 (<.001) 




Availability soft drinks 


-.31 (<.001) 


-.10 (.043) 


-.31 (<.001) 


-.11 (.025) 


-.31 (<.001) 


Social support 


Child 


.18 (.001) 


.14 (.004) 


.33 (<.001) 


-.09 (.061) 


.24 (<.001) 




Partner 


.16 (.002) 


.12 (.019) 


.33 (<.001) 


-.04 (.455) 


.22 (<.001) 




Received 


.09 (.094) 


.07 (.186) 


.30 (<.001) 


-.02 (.719) 


.16 (.002) 



1 Spearman's correlation coefficient. 
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FHC-PA 

FHC-PA showed the assumed relations to an individual's 
self-determination and to relationships and interactions 
within the family such as provided and received support, 
and joint physical activity. The strengths of the relation- 
ships varied with the weakest correlations for informa- 
tion and the strongest for value, which may be due to 
the fact that the latter is the most general factor while 
the other factors are more specific. With regard to joint 
activities, the factors cohesion and value showed com- 
parable correlation patterns. 

Importantly, these correlations were found at the indi- 
vidual and interindividual level. For example, the per- 
ceived FHC of the mother correlates significantly with 
the self-determination of the father, and the more posi- 
tive the father valued the FHC the higher is the intrinsic 
and identified motivation of the mother. This result sug- 
gests the notion that the FHC-Scales actually measure 
the family level: the FHC is rated by the individual and 
this individual perception is associated with motivational 
and behavioural aspects of another person in the family. 
Therefore, the FHC reflects an aspect of the shared fam- 
ily environment and it could be assumed that the FHC 
affects the individual cognition, motivation, and behav- 
iour as well as the cognition, motivation, and behaviour 
of other family members. 

The three subscales, values, cohesion, and communica- 
tion, were moderately to highly intercorrelated. We suggest 
that although the subscales value and cohesion showed a 
high intercorrelation, that they represent two aspects of the 
activity related FHC. While value reflects the perception of 
the shared valuation of the importance of exercising, cohe- 
sion refers to family routines and interactions. Depending 
on the research question and a wide or focused view on 
physical activity as dependent variable, the use of the three 
subscales (disaggregated model) or of the aggregated index 
may be appropriate [60,61]. The relationships to different 
facets of activity behaviour should be tested in further stud- 
ies, and the contribution of the different dimensions of the 
FHC-PA could be analysed in this context. 

FHC-NU 

Although a similar factorial structure for both health- 
related behaviours was assumed, there are obvious diffe- 
rences between the two aspects. Nutrition and physical 
activity are both part of daily family life but their appear- 
ance and integration into family life is different. Nutrition is 
more present in family life, most families have one kitchen, 
one freezer, a shared stock of foods, and there are more or 
less frequent family meals. The communication about nu- 
trition seems to be inherent because of this everyday pres- 
ence and these shared occasions, and it is obvious that 
there could be agreement and disagreement on nutrition- 
related aspects within the family. 



The perceived FHC-NU was associated with self- 
determination, joint meals, availability of vegetables, 
and soft drinks, and both provided and received sup- 
port. These correlations were not only found on the in- 
dividual level but also between the spouses. 

Characteristics of the FHC 

This new construct and the developed measures have 
three important characteristics. 

1) FHC is a family level variable. For instance, a 
specific approach was chosen to create a family level 
variable. Previously studied family influences mostly 
refer to influences of one person (mostly a parent) 
on another person (mostly a child or adolescent) 
[62]. Some measures integrated physical 
components of the family environment and parental 
and child behaviour [63,64]. However, the use of the 
term 'family' in these contexts does not reflect a 
family level variable. There are some concepts that 
refer to the family as a whole, for example family 
cohesion, family environment, family climate, and 
family quality of life [39,41,43]. These concepts were 
applied to study children's and adolescent's well- 
being, depression, deviating behaviour, substance 
use, or school adjustment [22,65-67]. In the field of 
health behaviours, only few studies concerning 
alcohol and cigarette consumption of adolescents 
have shown associations to family connectedness 
[22]. Lacking family cohesion was found to be 
associated with breakfast skipping in adolescent girls 
[68], which goes along with a higher risk of being 
overweight or obese [10], and with adults' adherence 
to medical treatment [69] . These results indicate that 
family level variables are important for individual 
health and health behaviour. The aim of the study was 
to close this gap and to create a variable that refers to 
the family. The results of both FHC-Scales show 
individual and interindividual relations to specific 
determinants of health behaviour and indicate that 
the FHC-Scales measure a family level construct. In 
addition to mothers' and fathers' ratings of FHC and 
determinants of health behaviour the ratings of the 
children should be included in further analyses to 
strengthen these results. In the next step it has to be 
shown that the FHC is associated with individual 
health behaviour. Furthermore, it would be interesting 
to take into account different scores of the FHC to 
predict individual health behaviour, the individual 
score as well as an aggregated score across family 
members [70]. 

2) FHC and health behaviour. The concepts described 
above are unspecific, and hence relations to the 
specific context of individual health behaviour, such 
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as nutrition or physical activity, are expected to be 
low [22,33]. Another characteristic of this new 
construct and the developed measures is the focus on 
health and health behaviour. Daily family life includes 
many health- related cues [59]. Daily family routines, 
such as regularity of family meals, choice and 
preparation of food, and conversations about 
health-related topics are associated with health and 
health behaviour of family members [71]. The family 
is an entity of control and organization and provides 
strong socio-emotional support [72]. Specific formal 
or informal rules regulating smoking, eating, or 
activity and inactivity patterns may develop within a 
family [59]. Family life implies shared values, common 
interpretation patterns, and behavioural habits [73]. 
Concepts of health and illness, the perception of 
well-being, values, and attitudes towards one's body, 
and the perception of competences in different areas, 
for example physical competences, are socialized in 
the family [2,74] . The aim of this study was to create a 
family level variable that addresses these family 
specific attributes related to health and health 
behaviour. The associations between the perception 
of the FHC and the ratings of family environmental 
aspects like joint meals, joint activities and 
availability of healthy and unhealthy food as well as 
characteristics of social interactions within the 
family (social support) indicate that the FHC 
addresses health related attributes of the family. 
3) FHC affects all family members. A family level 
variable should not only capture health behaviour of 
children and adolescents but also the health 
behaviours of adults. Evidence that the family 
environment affects the adults living in the family is 
scarce. For example, it is well known that marital 
status is associated with mortality risk. Possible 
mechanisms that mediate this relationship are social 
control and social support of health behaviour as 
dimensions of the social integration associated with a 
marriage [75] . Most research on family influences has 
focused on social support or social control from family 
members [67,76,77] . Some studies have examined 
other family environmental factors. For instance, the 
quality and quantity of family meals do not only 
influence children's body mass index but also the body 
mass index of the adults [78]. The results of this study 
indicate that the FHC is a family level variable that is 
associated with adults' health behaviour. Future 
research should aim to further investigate such family 
influences on adult's health behaviours. 

Limitations 

The participants in both studies were volunteers, which 
may have biased the results. Both samples were more highly 



educated than the average German population [79] possibly 
limiting the generalizability of the findings. Therefore, 
replicating the results in other samples or cultures is de- 
sirable. Moreover, the relationship between FHC and so- 
cioeconomic status should be investigated. Although 
the psychometric properties and the construct validity 
are satisfying, there are some deficiencies. For instance, 
the scales should be improved to eliminate the corre- 
lation between the factors in the FHC-PA Scale and to 
elaborate if there are some additional facets of the FHC 
climate. 

The construct validity was demonstrated by the strong 
correlations between the perception of the FHC and the 
self-determination of healthy eating and physical activity. 
On the individual level measurement biases cannot be ex- 
cluded as awareness or consciousness regarding healthful 
everyday behaviour could affect both self-determination 
and perception of the FHC. However, the same correla- 
tions were found across ratings from different individuals 
(interindividual level): The more positive one person (e.g. 
the mother) rated the FHC, the higher the intrinsic moti- 
vation was rated by another person (e.g. the father). These 
interindividual associations render systematic biases rather 
unlikely. 

Further examination of the measure in different sam- 
ples would provide greater confidence in the psychomet- 
ric properties. The test-retest reliability was not tested in 
these studies; therefore it is not possible to make state- 
ments about stability over time. 

Conclusions 

The family is an important social context that affects in- 
dividual health behaviour. Extensive research has aimed 
to examine the influences of the family environment on 
eating and activity behaviour. In this study, a new ap- 
proach was adopted aiming to develop a construct that 
refers to the family as a whole and represents an attri- 
bute of the whole family by reflecting a family environ- 
mental aspect related to health and health behaviour. 
The Family Health Climate represents a family level 
variable, which is assumed to affect the health behav- 
iour of the family members. Two scales were developed 
that measure the climate with regard to healthy eating 
and physical activity. The scales have good psychomet- 
ric quality, and encouraging results for construct valid- 
ity were found. The inventory may be useful in studies 
examining the influence of the family environment on 
individual health behaviour (eating behaviour and phy- 
sical activity) and in those investigating healthy and 
unhealthy family environments. Depending on the re- 
search focus, the scales can be used in combination or 
separately. Merging previous results on family influ- 
ences with the new approach Family Health Climate 
and combing these with developmental and family 
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psychological perspectives will surely result in advances 
in understanding the complexity of family influences on 
individual health behaviour. 

Additional files 



Additional file 1: 'Flowchart Development and Validation of the 
FHC-Scale'. 

Additional file 2: 'Skala zum gesundheitsbezogenen Familienklima 
(gFk-Skala)', German version of the FHC-Scale. 
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